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PRE-FETCHING DATA 

RELATED APPLICATIONS 

0001. The present patent application claims priority under 
35 USC 119 to the previously filed Chinese patent application 
of the same titled, filed on Jun. 30, 2011, and assigned China 
patent application number 2011 10183536.8. 

BACKGROUND 

0002. Obtaining data from a server is the basis for many 
network applications executed at a client. The terms "server' 
and "client” are construed in a broad sense. For instance, for 
two parties involved in network communication, the party 
that requests data is a client whereas the party that provides 
data is a server. With the rapid development of Internet and 
information technology (IT) infrastructure, a primary func 
tionality of a server focuses on responding to and processing 
requests made by a client while the functionality of storing 
data is transferred to an external data source. In Such a sce 
nario, in response to a request for data made by the client, the 
server obtains the data from the external data source and then 
returns this data to the client. 

SUMMARY 

0003. A method of an embodiment of the disclosure is for 
conducting data pre-fetch by a server. The method includes 
receiving a pre-fetching request from a client. The method 
includes executing the pre-fetching request to pre-fetch data 
from a data source connected to the server according to an 
indication of the pre-fetching request. The method includes 
sending pre-fetched data to the client upon receiving an actual 
request for the pre-fetched data. 
0004. A device of an embodiment of the disclosure is for 
pre-fetching data. The device includes hardware, which 
includes a processor. The device includes a server communi 
cation module implemented at least by the processor. The 
server communication module is to pre-fetch data from a data 
Source connected to the device according to an indication of a 
pre-fetching request received from a client, so as to send the 
pre-fetched data upon receiving an actual request for the 
pre-fetched data. The device includes a server pre-fetched 
data storage module implemented at least by the processor, to 
store the pre-fetched data. 
0005. An apparatus of an embodiment of the disclosure is 
for conducting data pre-fetch by a server. The apparatus 
includes hardware, which includes a processor. The apparatus 
includes a receiving unit implemented at least by the hard 
ware, to receive a pre-fetching request from a client. The 
apparatus includes an executing unit implemented at least by 
the hardware, to execute the pre-fetching request to pre-fetch 
data from a data source connected to the server according to 
an indication of the pre-fetching request. The apparatus 
includes a sending unit implemented at least by the hardware, 
to send the pre-fetched data to the client upon receiving an 
actual request for the pre-fetched data. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0006. The drawings referenced hereinform a part of the 
specification. Features shown in the drawing illustrate only 
some embodiments of the disclosure, and not of all embodi 
ments of the disclosure, unless the detailed description 
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explicitly indicates otherwise, and readers of the specification 
should not make implications to the contrary. 
0007 FIG. 1 is a diagram of an example computing in 
which data pre-fetch can be implemented. 
0008 FIGS. 2 and 3 are diagrams of computer systems in 
which data pre-fetch is performed in conventional manners. 
0009 FIG. 4 is a diagram of an example computing system 
in which data pre-fetch occurs in accordance with innovative 
techniques disclosed herein. 
0010 FIG. 5 is a flowchart of an example method for data 
pre-fetch in accordance with innovative techniques disclosed 
herein. 
0011 FIG. 6 is a diagram of an example apparatus for 
performing data pre-fetch in accordance with innovative 
techniques disclosed herein. 

DETAILED DESCRIPTION 

0012. The following detailed description of exemplary 
embodiments of the disclosure refers to the accompanying 
drawings that form a part of the description. The drawings 
illustrate specific exemplary embodiments in which the dis 
closure may be practiced. The detailed description, including 
the drawings, describes these embodiments in Sufficient 
detail to enable those skilled in the art to practice the disclo 
sure. Those skilled in the art may further utilize other embodi 
ments of the disclosure, and make logical, mechanical, and 
other changes without departing from the spirit or Scope of the 
disclosure. Readers of the following detailed description 
should, therefore, not interpret the description in a limiting 
sense, and only the appended claims define the scope of the 
embodiment of the disclosure. 
0013 As noted in the background section, in response to a 
request for data made by a client, a server may obtains the data 
from an external data source and then return this data to the 
client. In such a scenario, in response to a request for data 
made by the client, the server obtains the data from the exter 
nal data source and then returns the same to the client. Many 
Solutions have been developed for enhancing the speed in 
which the client obtains data, some of which involve data 
pre-fetch. A typical data pre-fetch technology generally 
includes one or more of two architectures. 
0014 FIG.2 shows a typical data pre-fetch technology. As 
shown in FIG. 2, the server 202 includes a server communi 
cation module 204 for communication interaction with the 
client 212 (which includes a client communication module 
214) or the external data source 210. The server 202 further 
includes a server pre-fetched data prediction module 206 for 
recording a history of the client 212 requesting data or a 
history of the server 202 accessing the external data source 
210, and for predicting data that Subsequently may need to be 
extracted from the external data source 210 by analyzing this 
history. The server communication module 204 pre-fetches 
the data from the external data source 210 based on a result of 
the analyzing and stores the same into a server pre-fetched 
data storage module 208. As such, if the pre-fetched data is 
subsequently requested by the client 212, the server 202 can 
extract the data from the server pre-fetched data storage mod 
ule 208 and send the same to the client 212. Since it is quicker 
to access the pre-fetched data storage module 208 than to 
access the external data source 210, the speed at which the 
client 212 obtains data is improved. 
0015 The solution illustrated in FIG. 2 requires recording 
the history of the client 212 requesting data or the history of 
the server 202 accessing the external data source. This gen 
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erally requires a relatively large storage capability, which in 
turn demands further improvement on the existing server 
system in terms of data storage capability. Moreover, analyZ 
ing and predicting may utilize computing capability of the 
server 202. The solution illustrated in FIG. 2 further requires 
analyzing the communication history. However, generally 
speaking, the method of analyzing communication history 
and thereby obtaining a predicted result is model-based. The 
client 212 that requests data from the server 202 may corre 
spond to different models, and thus it is difficult to obtain a 
predicted result applicable to all such clients 212 by analyz 
ing the communication history of any given client 212. 
0016 FIG.3 shows another typical data pre-fetch technol 
ogy. As shown in FIG. 3, the client 308 includes a client 
pre-fetched data prediction module 312 for recording a his 
tory of the client 308 requesting data, and for predicting data 
that may Subsequently need to be requested from the server 
302 by analyzing the history. A client communication module 
310 sends pre-fetching requests to the server 302 (which 
includes a server communication module 304) based on a 
result of this analyzing so as to pre-fetch the data, and stores 
the pre-fetched data into the client pre-fetched data storage 
module 316. 
0017 Compared to the solution illustrated in FIG. 2, the 
solution illustrated in FIG. 3 stores the history of the client 
308 requesting data at the client 308 and analyzes the history 
using computing capability of the client 308, and then makes 
a prediction, which thus reduces the burden imposed on the 
server 302. Since the client 308 and the prediction model 
usually have a relatively stable correspondence therebe 
tween, the client 308 more easily makes an effective predic 
tion than the server 302 does. 
0018. In the solution illustrated in FIG. 3, the pre-fetched 
data needs to be transmitted to the client 308 from the server 
302 via a network. There is a time difference between the 
moment when the client 308 makes the prediction and the 
moment when the client 308 receives the pre-fetched data, 
during which the pre-fetched data may vary. However, this 
problem can be solved by adding a client tracker module 314 
to the client 308. The tracker module 314 is a module for 
tracking data variation. The client tracker module 314 peri 
odically sends a query request to the server 302. The client 
tracker module 314 can also send a variation query request to 
the server 302 in the case when the pre-fetched data actually 
needs to be used. In response to the variation query request, 
the server 302 checks whether the pre-fetched data on the 
external storage 306 has varied, and if so delivers the variation 
to the client 308. Then, the client 308 accordingly updates the 
client pre-fetched data storage module 316. Under poor net 
work conditions, however, such a tracking mechanism may 
fail to indicate variations of the pre-fetched data in the client 
pre-fetched data storage module 316 in time. In addition, 
repeatedly submitting query requests to the server 302 
increases the burden on the server 302. 

0019. The techniques disclosed herein overcome these 
and other shortcomings of existing pre-fetch technologies. 
Such techniques make use of an integrated capability of a 
server and a client to perform data pre-fetch. As such, overall 
performance of the server and the client is improved. 
0020 FIG. 1 shows an example computer system 100. The 
computer system 100 can include CPU (central processing 
unit) 101, RAM (random access memory) 102, ROM (read 
only memory) 103. The system 100 can also include a system 
bus 104, a hard drive controller 105, a keyboard controller 
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106, a serial interface controller 107, a parallel interface 
controller 108, and a display controller 109. The system 100 
can further include a hard drive 110, a keyboard 111, serial 
peripheral equipment 112, parallel peripheral equipment 113, 
and a display 114. The CPU 101, RAM 102, ROM 103, the 
hard drive controller 105, the keyboard controller 106, the 
serial interface controller 107, the parallel interface controller 
108 and the display controller 109 are coupled to the system 
bus 104. The hard drive 110 is coupled to the hard drive 
controller 105, the keyboard 111 is coupled to the keyboard 
controller 106, the serial peripheral equipment 112 is coupled 
to the serial interface controller 107, the parallel peripheral 
equipment 113 is coupled to the parallel interface controller 
108, and the display 114 is coupled to the display controller 
109. It is to be understood that the structure as shown in FIG. 
1 is only for the exemplary purpose rather than any limitation 
to the present invention. In some cases, some devices may be 
added to or removed from the computer system 100 based on 
specific situations and implementations. 
0021 FIG. 4 shows an example system implementing an 
innovative data pre-fetch technique. The client pre-fetched 
data prediction module 418 of the client 414 is used for 
predicting data that Subsequently may need to be requested 
from the server 402 according to a history of the client 414 
requesting data from the server 402. The client communica 
tion module 416 sends a pre-fetching request to the server 402 
according to a result of this predicting, in which the pre 
fetching request indicates data that needs to be pre-fetched 
from the data source 412. 

0022. Accordingly, the server communication module 404 
of the server 402 is used for pre-fetching data from the data 
Source 412 according to the pre-fetching request received 
from the client 414, so as to send the pre-fetched data to the 
client 414 upon receiving an actual request for this pre 
fetched data. The server pre-fetched data storage module 406 
is used for storing pre-fetched data. 
0023. As noted above, the client and the prediction model 
usually have a relatively stable correspondence therebe 
tween, and thus the client 414 can more effectively predict 
data that Subsequently may need to be requested than the 
server 402. As for the server 402, it is unnecessary to store a 
history of any client 414 requesting data or to record a history 
of the server 402 accessing the external data source 412, nor 
to make analysis and predictions according the history. This 
mitigates the requirements on storing capability and comput 
ing capability of the server 402. 
0024. In one implementation, the server 402 can include a 
server tracker module 408 for updating pre-fetched data in the 
server pre-fetched data storage module 406 according to the 
variations of the pre-fetched data in the data source 412. For 
example, triggered by some event or events, the server tracker 
module 408 can check if the pre-fetched data has varied (i.e., 
has changed) in the external data source 412. The events may 
include the event corresponding to the server 402 having 
received an actual request for the pre-fetched data or an event 
that a timing has reached a certain time length threshold 
indicating that the pre-fetched data previously retrieved may 
be stale. If the pre-fetched data has varied in the data source 
412, the server tracker module 408 accordingly updates the 
pre-fetched data in the server pre-fetched data storage module 
406. 

0025 Compared to using a client tracker module as is 
conventional, using a server tracker module 408 to track the 
variations of the pre-fetched data in the data source can more 
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effectively update the varied pre-fetched data in the data 
source 412. First, the server tracker module 408 can query the 
data source 412 without requiring the server 402 handling the 
pre-fetching request or the query request sent from the client 
414, which thus reduces the load on the server 402. Second, 
the server tracker module 408 does not need to transmit the 
variations of the pre-fetched data to the client 414 over a 
network connecting the server 402 and the client 414, but just 
updates the local server pre-fetched data storage module 406. 
Only when the pre-fetched data is actually requested is it 
necessary to use the network. As such, network bandwidth is 
saved. 

0026. As noted above, the pre-fetched data is determined 
according to a prediction that is made based on a history of 
accessing data on the data source 412. The prediction may 
have errors and thus the client 414 may not actually request 
the pre-fetched data stored at the server 402. Therefore, the 
server 402 should process pre-fetching requests under the 
condition or constraint that the processing of actual requests 
will not be adversely affected. With regard to this feature, the 
server 402 can further include a request management module 
410. The request management module 410 schedules pro 
cessing of pre-fetching requests and processing of actual 
requests, and preferentially processes the actual requests. For 
example, pre-fetching requests and actual requests may be 
stored in a pre-fetching request storage area and an actual 
request storage area, respectively, of the module 410, and 
pre-fetching requests in the pre-fetching request storage area 
processed only when the actual request storage area is empty 
(i.e., there are no outstanding actual requests). 
0027. In some cases, the priority of the pre-fetching 
request can be enhanced. The operation of the request man 
agement module 410 is thus described in more detail below. 
The server 402 may further process other types of requests. 
However, for sake of simplicity, just two kinds of requests 
(i.e., pre-fetching requests and actual requests) are described 
below as examples. The management of pre-fetching requests 
and actual requests can, though, be expanded to situations 
where other types of requests are also processed by the server 
402. 

0028. The pre-fetching request includes at least an indica 
tion of data to be pre-fetched. The indication may expressly 
designate a position of the data to be pre-fetched in the data 
Source 412, may designate the conditions that the data to be 
pre-fetched should satisfy, and/or may be one or more pieces 
of query sentences. The pre-fetching request can further 
include a pre-fetching request expiration time. For example, 
the pre-fetching request may designate a point in time in the 
future as an expiration moment or point in time; the pre 
fetching request may also include a timestamp as well as a 
period of validity from this timestamp. The pre-fetching 
request can include an identifier that identifies the particular 
client 414 which has initiated the pre-fetching request and 
also can identify the client application that may need the 
pre-fetched data. 
0029 FIG. 5 shows an example method for pre-fetching 
data by a server in accordance with an innovative technique. 
A pre-fetching request from a client is received (501). Upon 
receiving the pre-fetching request from the client, the server 
can immediately process the pre-fetching request in one 
implementation. In another implementation, a pre-fetching 
request storage area is set so that the pre-fetching request is 
temporarily stored in the pre-fetching request storage area 
when or if the server cannot immediately process the pre 
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fetching request. It can further be determined whether the 
pre-fetching request storage area is full before storing the 
pre-fetching request in the pre-fetching request storage area. 
If the pre-fetching request storage area is not full, the pre 
fetching request is thus stored therein. 
0030. As noted above, the pre-fetching request can include 
an expiration time. In Such cases, whether the pre-fetching 
request is still valid can be first determined. As such, only if 
the pre-fetching request is still valid is the pre-fetching 
request stored in the pre-fetching request storage area. The 
server can set the expiration time for the pre-fetching request 
before storing the pre-fetching request in the pre-fetching 
request storage area. If the pre-fetching request does not 
include an expiration time, a predetermined expiration time 
may be designated for the pre-fetching request. By compari 
son, if the pre-fetching request itself includes an expiration 
time, then the specified expiration time is stored. Further, an 
expiration time can be set for the pre-fetching request by 
default, and/or the expiration time for the pre-fetching request 
can be set or corrected according to the credit (i.e., validity) 
status of the client that initiated the pre-fetching request. 
0031. For example, if a client has been found to often 
initiate expired pre-fetching requests, the credit or validity 
status of this client is bad or invalid. Accordingly, a relatively 
shorter period of validity can be set or corrected for this client 
in general or for the particular pre-fetching request sent from 
this client. That a pre-fetching request is expired means that 
the server does not receive the actual request for the pre 
fetched data until at or after the expiration time for this pre 
fetching request occurs. The server can determine whether 
the pre-fetching request is expired based on the expiration 
time that has been set. As for a pre-fetching request that 
includes an expiration time, keeping its expiration time 
unchanged is also within the meaning of the term 'setting in 
this respect; that is, setting the expiration time of a pre 
fetching request includes the scenario in which the request 
itself already includes an expiration time. 
0032. It is noted that, before storing the pre-fetching 
request in the pre-fetching request storage area, the server can 
check and set the expiration time in a manner as described 
above. In another implementation, the server may just imme 
diately set the expiration time and later check the correspond 
ing expiration time when Subsequently reading the pre-fetch 
ing request from the pre-fetching request storage area. 
Compared to checking the expiration time at the time of 
reading the pre-fetching request, checking the expiration time 
before storing the pre-fetching request in the pre-fetching 
request storage area can prevent expired pre-fetching request 
from entering the pre-fetching request storage area, which 
saves the storage resources of the server from having to store 
Such expired requests. 
0033. After being stored in the pre-fetching request stor 
age area, the pre-fetching request waits for Subsequent pro 
cessing. The pre-fetching request may be performed when it 
is read out from the pre-fetching request storage area the first 
time. In another implementation, the pre-fetching request 
may be performed at the time of storing the pre-fetching 
request in the pre-fetching request storage area. 
0034 Performing the pre-fetching request includes at least 
pre-fetching data designated by the pre-fetching request from 
a data source and storing the pre-fetched data in a server 
pre-fetched data storage module. In one implementation, 
after performing the pre-fetching request, a tracker trigger 
can be designated, specified, or configured for this request 
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can track variations of the pre-fetched data in the data source. 
For example, the tracker trigger may trigger a server tracker 
module when the pre-fetching request is Subsequently read 
out from the pre-fetching request storage area. As such, the 
probability that the pre-fetching request is performed is 
increased. If the server has received an actual request, then 
this actual request may be similarly stored in the actual 
request Storage area. 
0035 Data is pre-fetched from the data source according 

to an indication of the pre-fetching request (502). As noted 
above, pre-fetching requests that cannot be processed imme 
diately can be stored in the pre-fetching request storage area. 
A request management module polls the pre-fetching request 
storage area according to a certain strategy and reads a pre 
fetching request that has not been read during this polling. For 
example, polling may be initiated in accordance with a pre 
determined periodic cycle (i.e., the polling may be cyclically 
performed). Description is made below as to one manner by 
which such polling can be achieved. Furthermore, it is 
assumed herein that a pre-fetching request has not been per 
formed when storing the pre-fetching request in the pre 
fetching request storage area. 
0036. As described above, the request management mod 
ule maintains two request storage areas that are used for 
storing pre-fetching requests and actual requests respectively, 
and preferentially processes the actual requests. In one imple 
mentation, only when the actual request storage area is empty 
is a pre-fetching request read from the pre-fetching request 
Storage area. As such, processing of actual requests by the 
server can be ensured, but this may result in pre-fetching 
requests never being performed. Therefore, priority can be set 
for pre-fetching requests, and when the priority for a pre 
fetching request is higher than a priority threshold, the pre 
fetching request is read even when the actual request storage 
area is not empty. 
0037. The priority can be set according to the length of the 
time that has elapsed from the point in time at which the 
pre-fetching request is received. That is, a function can be 
employed that provides the priority of a pre-fetching request 
based on the time that the pre-fetching request thus has far 
waited to be performed. This function can be an increasing 
function. That is, the longer the time a pre-fetching request 
waits to be performed, the higher the priority of the pre 
fetching request. However, this function can instead be a 
decreasing function. That is, the longer the time a pre-fetch 
ing request waits to be performed, the lower the priority of the 
pre-fetching request. The function can in another implemen 
tation be a first-increasing then-decreasing function or a first 
decreasing then-increasing function. As such, when the time 
a pre-fetching request waits to be performed falls within a 
certain range, the priority of the pre-fetching request may be 
highest or lowest. Other functions may also be employed to 
define the relationship between the waiting time for a pre 
fetching request to be performed and its priority. 
0038. In one implementation, only when a read pre-fetch 
ing request has not expired is the pre-fetching request per 
formed. In another implementation, only when a read pre 
fetching request has not been performed and is still valid is it 
performed. Although it has been assumed that the pre-fetch 
ing request is not performed when storing the pre-fetching 
request in the pre-fetching request storage area, the pre-fetch 
ing request may have been performed during the previous 
variation-detection polling. In one implementation, an iden 
tifier may thus be set for a pre-fetching request to indicate 
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whether the request has been performed. In another imple 
mentation, if a tracker trigger is specified, designated, or 
configured for a pre-fetching request when performing the 
pre-fetching request, then determining whether the request 
has been performed can thus be achieved by checking 
whether the request has a corresponding tracker trigger. 
0039. As for an expired pre-fetching request, the request 
management module performs a cleaning operation in rela 
tion thereto. If Such a pre-fetching request has not been per 
formed, it is deleted from the pre-fetching request storage 
area. If the pre-fetching request has been performed, for 
example, during the previous polling or at the time it was 
stored in the pre-fetching request storage area, the pre-fetched 
data is deleted from the server pre-fetched data storage mod 
ule in addition to the pre-fetching request being deleted from 
the pre-fetching request storage area. Any corresponding trig 
ger is deleted as well. Checking the expiration time can pre 
vent the data indicated by the pre-fetching request from resid 
ing in the server pre-fetched data storage module for too long 
a time. Since it has been assumed that the pre-fetching request 
is not performed when storing the pre-fetching request in the 
pre-fetching request storage area, the determination regard 
ing the expiration time can also prevent the processing load 
that would otherwise result from performing expired pre 
fetching requests. 
0040. In one implementation, an expiration trigger can be 
set for a pre-fetching request when it is stored in the pre 
fetching request storage area. The expiration trigger can auto 
matically determine ordictate determination as to whether its 
corresponding pre-fetching request is or has expired. Corre 
spondingly, the request management module can then per 
form a request operation when it has been determined that the 
pre-fetching request is or has expired. Ultimately, the 
example method of FIG. 5 can conclude by the server, upon 
receiving an actual request for pre-fetched data, sending the 
pre-fetched data to the client (503). 
0041 FIG. 6 shows an example apparatus 600 for per 
forming data pre-fetch in accordance with an innovative tech 
nique. This apparatus 600 is thus for conducting data pre 
fetch by a server. The apparatus 600 includes a receiving unit 
602 configured to receive a pre-fetching request from a client, 
and a performing unit 604 configured to perform the pre 
fetching request so as to pre-fetch data from a data source 
connected to the server according to an indication of the 
pre-fetching request. The apparatus 600 also includes a send 
ing unit 606 configured to send the pre-fetched data to the 
client upon receiving an actual request for the pre-fetched 
data. 

0042. It is noted that, as can be appreciated by one those of 
ordinary skill within the art, aspects of the present invention 
may be embodied as a system, method or computer program 
product. Accordingly, aspects of the embodiments of the 
invention may take the form of an entirely hardware embodi 
ment, an entirely software embodiment (including firmware, 
resident Software, micro-code, etc.) or an embodiment com 
bining software and hardware aspects that may all generally 
be referred to herein as a “circuit,” “module' or “system.” 
Furthermore, aspects of the present invention may take the 
form of a computer program product embodied in one or more 
computer readable medium(s) having computer readable pro 
gram code embodied thereon. 
0043 Any combination of one or more computer readable 
medium(s) may be utilized. The computer readable medium 
may be a computer readable signal medium or a computer 
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readable storage medium. A computer readable storage 
medium may be, for example, but not limited to, an elec 
tronic, magnetic, optical, electromagnetic, infrared, or semi 
conductor System, apparatus, or device, or any Suitable com 
bination of the foregoing. More specific examples (a non 
exhaustive list) of the computer readable storage medium 
include the following: an electrical connection having one or 
more wires, a portable computer diskette, a hard disk, a ran 
dom access memory (RAM), a read-only memory (ROM), an 
erasable programmable read-only memory (EPROM or Flash 
memory), an optical fiber, a portable compact disc read-only 
memory (CD-ROM), an optical storage device, a magnetic 
storage device, or any suitable combination of the foregoing. 
In the context of this document, a computer readable storage 
medium may be any tangible medium that can contain, or 
store a program for use by or in connection with an instruction 
execution system, apparatus, or device. 
0044. A computer readable signal medium may include a 
propagated data signal with computer readable program code 
embodied therein, for example, in baseband or as part of a 
carrier wave. Such a propagated signal may take any of a 
variety of forms, including, but not limited to, electro-mag 
netic, optical, or any Suitable combination thereof. A com 
puter readable signal medium may be any computer readable 
medium that is not a computer readable storage medium and 
that can communicate, propagate, or transport a program for 
use by or in connection with an instruction execution system, 
apparatus, or device. Program code embodied on a computer 
readable medium may be transmitted using any appropriate 
medium, including but not limited to wireless, wireline, opti 
cal fiber cable, RF, etc., or any suitable combination of the 
foregoing. 
0.045. In general, a computer program product includes a 
computer-readable medium on which one or more computer 
programs are stored. Execution of the computer programs 
from the computer-readable medium by one or more proces 
sors of one or more hardware devices causes a method to be 
performed. For instance, the method that is to be performed 
may be one or more of the methods that have been described 
above. 

0046. The computer programs themselves include com 
puter program code. Computer program code for carrying out 
operations for aspects of the present invention may be written 
in any combination of one or more programming languages, 
including an object oriented programming language Such as 
Java, Smalltalk, C++ or the like and conventional procedural 
programming languages, such as the 'C' programming lan 
guage or similar programming languages. The program code 
may execute entirely on the user's computer, partly on the 
user's computer, as a stand-alone software package, partly on 
the user's computer and partly on a remote computer or 
entirely on the remote computer or server. In the latter sce 
nario, the remote computer may be connected to the user's 
computer through any type of network, including a local area 
network (LAN) or a wide area network (WAN), or the con 
nection may be made to an external computer (for example, 
through the Internet using an Internet Service Provider). 
0047 Aspects of the present invention have been 
described above with reference to flowchart illustrations and/ 
or block diagrams of methods, apparatus (systems) and com 
puter program products according to embodiments of the 
invention. It will be understood that each block of the flow 
chart illustrations and/or block diagrams, and combinations 
of blocks in the flowchart illustrations and/or block diagrams, 
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can be implemented by computer program instructions. 
These computer program instructions may be provided to a 
processor of a general purpose computer, special purpose 
computer, or other programmable data processing apparatus 
to produce a machine, such that the instructions, which 
execute via the processor of the computer or other program 
mable data processing apparatus, create means for imple 
menting the functions/acts specified in the flowchart and/or 
block diagram block or blocks. 
0048. These computer program instructions may also be 
stored in a computer readable medium that can direct a com 
puter, other programmable data processing apparatus, or 
other devices to function in a particular manner, such that the 
instructions stored in the computer readable medium produce 
an article of manufacture including instructions which imple 
ment the function/act specified in the flowchart and/or block 
diagram block or blocks. 
0049. The computer program instructions may also be 
loaded onto a computer, other programmable data processing 
apparatus, or other devices to cause a series of operational 
steps to be performed on the computer, other programmable 
apparatus or other devices to produce a computer imple 
mented process such that the instructions which execute on 
the computer or other programmable apparatus provide pro 
cesses for implementing the functions/acts specified in the 
flowchart and/or block diagram block or blocks. 
0050. The flowchart and block diagrams in the figures 
illustrate the architecture, functionality, and operation of pos 
sible implementations of systems, methods and computer 
program products according to various embodiments of the 
present invention. In this regard, each block in the flowchart 
or block diagrams may represent a module, segment, or por 
tion of code, which includes one or more executable instruc 
tions for implementing the specified logical function(s). It 
should also be noted that, in some alternative implementa 
tions, the functions noted in the block may occur out of the 
order noted in the figures. For example, two blocks shown in 
Succession may, in fact, be executed Substantially concur 
rently, or the blocks may sometimes be executed in the reverse 
order, depending upon the functionality involved. It will also 
be noted that each block of the block diagrams and/or flow 
chart illustration, and combinations of blocks in the block 
diagrams and/or flowchart illustration, can be implemented 
by special purpose hardware-based systems that perform the 
specified functions or acts, or combinations of special pur 
pose hardware and computer instructions. 
0051. It is finally noted that, although specific embodi 
ments have been illustrated and described herein, it will be 
appreciated by those of ordinary skill in the art that any 
arrangement calculated to achieve the same purpose may be 
substituted for the specific embodiments shown. This appli 
cation is thus intended to cover any adaptations or variations 
of embodiments of the present invention. As such and there 
fore, it is manifestly intended that this invention be limited 
only by the claims and equivalents thereof. 
We claim: 
1. A method for conducting data pre-fetch by a server, 

comprising: 
receiving a pre-fetching request from a client; 
executing the pre-fetching request to pre-fetch data from a 

data Source connected to the server according to an 
indication of the pre-fetching request; and 

sending the pre-fetched data to the client upon receiving an 
actual request for the pre-fetched data. 
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2. The method according to claim 1, further comprising: 
setting an expiration time for the pre-fetching request. 
3. The method according to claim 2, wherein setting the 

expiration time for the pre-fetching request comprises: 
setting the expiration time according to a credit status of the 

client. 
4. The method according to claim 2, wherein receiving the 

pre-fetching request from the client comprises: 
checking the expiration time of the pre-fetching request 

and discarding expired pre-fetching requests. 
5. The method according to claim 2, wherein executing the 

pre-fetching request comprises: 
checking the expiration time of the pre-fetching request 

and only executing the pre-fetching request that is not 
expired; and 

discarding expired pre-fetching requests. 
6. The method according to claim 1, wherein a pre-fetching 

request storage area is set, and receiving the pre-fetching 
request from the client comprises: 

storing the pre-fetching request into the pre-fetching 
request Storage area. 

7. The method according to claim 6, wherein a non pre 
fetching request storage area is set, and executing the pre 
fetching request comprises: 

reading the pre-fetching request from the pre-fetching 
request storage area; and 

executing the pre-fetching request when the non pre-fetch 
ing request storage area is empty. 

8. The method according to claim 7, wherein a priority is 
set for the pre-fetching request, and executing the pre-fetch 
ing request further comprises: 

executing the pre-fetching request when the priority of the 
pre-fetching request is higher than a priority threshold. 

9. The method according to claim 1, wherein executing the 
pre-fetching request comprises: 

setting a tracker trigger for the pre-fetching request to track 
variations of the pre-fetched data in the data source. 

10. A device for pre-fetching data, comprising: 
hardware, including a processor, 
a server communication module implemented at least by 

the processor, to pre-fetch data from a data source con 
nected to the device according to an indication of a 
pre-fetching request received from a client, so as to send 
the pre-fetched data upon receiving an actual request for 
the pre-fetched data; and 

a server pre-fetched data storage module implemented at 
least by the processor, to store the pre-fetched data. 
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11. The device according to claim 10, further comprising: 
a server tracker module implemented at least by the pro 

cessor, to update the pre-fetched data in the server pre 
fetched data storage module according to variations of 
the pre-fetched data in the data source. 

12. The device according to claim 11, wherein the server 
tracker module is to check whether the pre-fetched data has 
varied in the data source when the device receives the actual 
request. 

13. The device according to claim 10, further comprising: 
a request management module implemented at least by the 

processor, to schedule execution of pre-fetching 
requests and execution of non pre-fetching requests, so 
as to preferentially execute the non pre-fetching 
requests. 

14. An apparatus for conducting data pre-fetch by a server, 
comprising: 

hardware, including a processor, 
a receiving unit implemented at least by the hardware, to 

receive a pre-fetching request from a client; 
an executing unit implemented at least by the hardware, to 

execute the pre-fetching request to pre-fetch data from a 
data Source connected to the server according to an 
indication of the pre-fetching request; and 

a sending unit implemented at least by the hardware, to 
send the pre-fetched data to the client upon receiving an 
actual request for the pre-fetched data. 

15. The apparatus according to claim 14, further compris 
ing: 

a unit to set an expiration time for the pre-fetching request. 
16. The apparatus according to claim 15, wherein the unit 

to set the expiration time for the pre-fetching request is to set 
the expiration time according to a credit status of the client. 

17. The apparatus according to claim 15, wherein the 
receiving unit is to check the expiration time of the pre 
fetching request and discard expired pre-fetching requests. 

18. The apparatus according to claim 15, wherein the 
executing unit is to check the expiration time of the pre 
fetching request and only execute the pre-fetching request 
that is not expired, and discard expired pre-fetching requests. 

19. The apparatus according to claim 14, wherein a pre 
fetching request storage area is set, and the receiving unit is to 
store the pre-fetching request into the pre-fetching request 
Storage area. 

20. The apparatus according to claim 14, wherein the 
executing unit is to set a tracker trigger for the pre-fetching 
request so as to track variations of the pre-fetched data in the 
data source. 


